Cyanide excites medullary sympathoexcitatory neurons in rats.
Microinjections of cyanide (300 pmol) into the cardiovascular portion of the rostral ventrolateral reticular nucleus (RVL) of anesthetized rats (paralyzed and ventilated) produced a pressor response (26.5 +/- 1.6 mmHg, n = 7) and a transient depression of phrenic nerve discharge (90 +/- 8%, n = 5). Microiontophoretic applications of cyanide (less than or equal to 100 nA, 5-40 s) excited the RVL-spinal sympathoexcitatory neurons (31 out of 31). The response was dose dependent, reversible, independent of the baroreflex input to these neurons, and different from the responses of units with spontaneous discharge synchronized with the lung inflation or with unidentified function. The cyanide-induced excitation of the RVL-spinal sympathoexcitatory neurons was reversibly abolished by CO2+, applied iontophoretically at a dose at which the baroreflex inhibition of these neurons was not markedly affected whereas iontophoretic applications of kynurenic acid, a glutamate receptor antagonist, did not alter the response of the RVL-spinal sympathoexcitatory neurons to cyanide. It was concluded that cyanide induces a rapid Ca(2+)-dependent response of the RVL-spinal sympathoexcitatory neurons, which may underlie the cellular mechanism of these neurons in responding to ischemia-hypoxia.